little sajt solution may be added to increase its conductivity. Connect the tubes A, B; and C with narrow strips of coagulated egg albumen, obtained from the white of a hard boiled egg, In the tube C place the negative electrode of zinc, copper or other metal, and in the tube A place the positive electrode of platinum wire in contact with the end of the strip of coagulated egg albumen submerged in the starch emulsion. Pass a continuous current of about 2 ma. for from thirty to forty minutes. The contents of the tubes B and C will then be found to be chemically unaltered, but in immediate contact with the platinum positive electrode in the tube A there will be found an intense blue discoloration of the white of egg in immediate contact with the electrode due to the starch iodine reaction. This experiment shows that the very delicate starch iodine reaction fails to reveal the presence of any free iodine, except in immediate contact with the positive electrode, where the iodine ion having passed through the tube B without producing any chemical change, surrenders its negative electrical charge to the positive pole, and regains its chemical affinity as an iodine atom.
The two following experiments were first performed by Chatsky: (1) A hole is scooped in a potato at A, and filled with a 1 per cent. solution of iodide of potassium, platinum wires are inserted into the potato, the positive at B. and the negative at C. A continuous current of about 4 or 5 ma. is passed for thirty minutes. Then, on bisecting the potato Section of Electro-Therapeuttics through the points of insertion of the electrodes, a short pencil-like rod, clearly and sharply defined, of an intense blue colour due to the action of the liberated iodine on the starch of the potato, will be seen starting from the positive pole and directed towards the hole A. (2) In Chatsky's second experiment, two potatoes are connected by a cross-shaped glass tube, through the vertical portion of which a continuous stream of 2 per cent. sodium chloride solution flows in a transverse direction to the electrical current. A solution of iodide of potassium is inserted in the hole A as in the first experiment, and an electrical current is passed. In this case no blue discoloration appears at the positive pole, but a slight blue colour can be detected in the vessel D, into which the vertical stream of sodium chloride solution flows. This experiment is intended to illustrate what takes place in the human body, when a drug in the ionic state, having carried the electrical charge through the skin, yields its electrical charge to a hydrogen atom and is carried to the kidneys or elsewhere in the body by the transverse blood-stream.
Thirdly, according to Sir Oliver Lodge in his "Modern Views of Electricity," " at a change of liquid another set of atoms continues the convection, and nothing very particular need be noticed at the junction." Thus the current, having been carried tbrough the skin by the ions supplied by the salt solution in the pads, is then mainly carried by the hydrogen and hydroxyl ions present in the tissues.
Fourthly, the very low 'velocity of the ions at the small potential utilized in " ionization" entirely precludes the possibility of their deep penetration during the time occupied by an electrical treatment.
Fifthly, there is no evidence forthcoming that, if the drugs did penetrate to the depths st4ted by the holders of this theory, they would exercise the therapeutic effects attributed to them. For instance, even if such drugs as the salicylic or the lithium salts were capable of being conveyed to the deeper tissue, there is no evidence that they would exercise any appreciable effect in those regions in the very minute quantities which could possibly penetrate in this way. On the contrary, in general therapy we give such drugs in large quantities and in often repeated doses, with a view to some neutralizing action possessed by them on the blood in certain conditions. No special benefit is alleged to follow from the local injection of these drugs to the diseased area. Again, even where such a drug as cocaine can be electrically introduced to the sensory nerve-endings of the skin, its action, when applied in this JY-EL la way, has been found to be uncertain and unsatisfactory, and by no means so efficient as when introduced by hypodermic injection.
Sixthly, a large experience shows that equally good results are obtained by soaking the pads with simple solution of sodium chloride as by using solutions of such expensive drugs as sodium salicylate, iodide of potassium, &c.
Lastly, careful experiments by experienced chemists, both in this country and in France, have failed to detect the slightest trace in the tissues deeper than the subcutaneous area of any salicylic salt after prolonged and intensive electrical treatment with the drug. I am indebted to Dr. Levick, electrotherapist to the Shepherds Bush Orthopaedic Hospital, for the following report of an instructive case under his care:
" A patient suffering from sciatic nerve degeneration, complicated by ischiemia of the foot, was about to undergo amputationi of his leg. He allowed me to perform the following experiment: Two ionization pads, each consisting of sixteen layers of lint, were bandaged to his foot, one on the dorsum and the other on the sole. The pad applied to the darsum was soaked with a solution of sodium salicylate. The pad applied to the sole was soaked with tap water. The usual precautions were taken to prevent short circuiting between the pads. Metal gauze connected the pads with the galvanic current regulated by a shunt resistance. The pad containing sodium salicylate was made negative, and a current varying from 60 to 70 ma. was rull through for three-quarters of an hour. An hour and a half later the patient was taken to the theatre and his leg amputated. " Dr. Mellanby, of St. Thomas's Hospital, had kindly consented to carry out the chemical tests for me. I thought that for the experiment to be of any value, a pharmacist of unquestionable authority must do these. I sent the amputated limb straight to him. He made extracts from the tissues of the foot from several places at varying depths, fromii the subcutaneous fascia down to the tarsal joints. He assured me that he had employed very delicate tests, which would have shown the slightest presence of salicylic acid, but thatthey were absolutely negative. The significance of this experiment was enhanced by the fact that the circulation was extremely sluggish, and had any appreciable quantity of salicylic acid been conveyed to the tissues there was less chance than usual of its being carried away."
If further proof be required of the falsity of this theory, it is to be found in the experiments brought forward by its supporters in proof of their contention, as, for instance, in the case of the alleged electrical introduction of strychnine into the tissues of rabbits, and their subsequent death from strychnine poisoning. The only possible explanation of this occurrence is that the strychnine, when introduced into the subcutaneous tissues as a strychnine ion, there loses its electrical charge, and is from thence carried by the bloodstream as a strychnine atom to the spinal centres, where it exercises its lethal action. If it were carried as an ion in the direction in which the illustrations of the experiment indicate, its action would not be concentrated on the spinal cord.
Likewise, when " ionizing " the joint with iodine, the detection of the iodine atom in the urine does not indicate the presence of the iodine ion in the knee-joint.
The foregoing arguments and experiments show that it is impossible to introduce drugs deeply into the human tissues by means of the galvanic current, and to obtain their specific action in those parts, but the contrary theory has been so widely held and taught that no excuse is needed for dealing with it at some length.
It is true that drugs, electrically introduced in an ionic state into the subcutaneous tissues, may be thence absorbed in a nascent state into the general circulation as chemically active atoms, and may then exercise their specific action on the system generally. There is, however, no reason to suppose that the possible slight increase in efficiency of this practice over that obtained by the method of inunetion is sufficient to compensate for its more complicated technique. Certainly no evidence is forthcoming to show that "ionic medication" with such drugs as the iodides, salicylates, &c., has anything to recommend its adoption in preference to the customary method of oral administration. Moreover, there is no evidence of electrolytic dissociation occurring except in the neighbourhood of the electrodes, and there is nothing to support the claim of Leduc that " one of the most constant actions of electrolytic treatment is the resolving action on sclerosis and cicatricial formation of a kathodal stream of a solution of chloride of sodium," except so far as this takes place in contact with the poles. Further, the claim that " ionic medication " modifies " the chemical constitution of parts of the body, such as joints, fibrous tissue or nerves, by the setting up of chemical interchanges throughout their substance" is in direct opposition to experimental facts.
To what then are due the benefits which undoubtedly result from a prolonged passage of a strong continuous current through the tissues? In order to answer this question satisfactorily the theory adopted should show :--(1) That the electrical current produces a certain effect.
(2) That this effect is such as is likely to' result in benefit in those cases for which an improvement from a prolonged administration of a strong galvanic current is claimed.
(3) That the prolonged administration of a continuous current of high intensity is followed by such an improvement in the affected part as would be explained by the alleged action of the continuous current.
The theory which I propound is that the beneficial effects resulting from the passage of a continuous current through the tissues of the human body, are mainly due to the heat generated in the tissues by the passage of the current, and the increased circulation and nutrition in the affected part which results from this increase of temperature.
(1) That an appreciable increase of temperature would be generated in a limb by the passage along it of a current of 100 ma. for thirty or forty minutes would be foretold by any physicist. That such an increase of temperature does actually occur can be confirmed by any electro-therapist, when treating a case of sciatica by a continuous current of high. intensity longitudinally applied along the length of the limb; for, if, towards the end of the treatment, he applies the palm of his hand to the knee of the treated side, he will find that it is perceptibly warmer than the knee on the other side.
In order to obtain objective, in place of subjective evidence on this point, I have performed the following clinical experiments.
My method for the treatment of sciatica by the continuous current consists in applying the negative pad, about 10 in. square, to the sacro-iliac articulation on the affected side, and a positive pad round the foot, ankle, and lower third of the leg. The pads are soaked with a weak solution of sodium chloride, and a current as strong as the patient will tolerate is passed for forty minutes. A current strength of from 80 to 110 ma. is usually reached by the end of the treatment.
In order to find the increase in the skin temperature resulting from this Turrell: Therapeutic Action of Gdnstant Current method, I attached a surface thermometer to the skin by means of a rubber strap a quarter of an inch above and to the outer side of the patella. As the result of over twenty experiments of this kind, I find that the skin temperature in these cases usually rises from 2 to 4°F., varying with the intensity of the current and the duration -of the treatment.
The following is a typical case:
Mrs. G. Sciatica of right leg. Pads arranged and treatment administered by continuous current as above described. 
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The diathermy current in this sase was then applied with the following result:- 
91.0
The control on the sound side shows that the thermometer employed reached its correct reading in five minutes. In taking the temperatures in these cases of sciatica, I have usually found that the skin temperature on the affected side is about 20 F. lower than on the sound side, before the treatment is applied.
I found that the ohmic resistance of a man's leg with the pads arranged in the way described was at the end of a treatment 500 ohms.
The equation, in accordance with Joule's law: 12 R T X 024, would be 0 01 amp., 500 ohms., 2,400 sec. X 021 = 2,880 calories. Thus a considerable amount of heat is generated in a leg treated in this manner for forty minutes (2,400 seconds) with a current of 100 ma. This amount is, however, in excess of the amount usually obtained, as the current intensity of 100 ma. is not reached in the early part of the treatment.
(2) How does this theory of the increased production of heat in the deeper structures and through the entire length of a limb or part of the body, explain the beneficial effects of this form of treatment and indicate its adoption in, for instance, that vast field of medicine included under the modern title of " Fibrositis " ?
Let us accept the theory that this condition is due to,a toxiemia caused by some bacterial infection, though the bacteriologists are by no means agreed, either in regard to the type of bacteria, or to the method of infection. Now, most medical men will admit that this toxaemia only becomes active and produces ther symptoms characteristic of fibrositis,_ when the-vitality of the patient or the part affected becomes lowered, either by strain, accident, worry, damp, over-fatigue, or other exhausting cause. It will, moreover, generaUy be found that the affected part in chronic cases is colder and has a feebler circulation than normal, and -it-is well-known that fibrositis becomes more common as the resisting powers of the patient diminish with advancing years. As Hanot puts it, " Tout ce qui affaiblit predispose."
We claim that the continuous current, by its raising the temperature of the limb or part of the body in the way I have indicated, and by the increased blood supply which results from the increase of temperature, follows the lines of treatment indicated by the conditions'mentioned. Moreover, we claim that the increased vitality and nutrition of the tissues, thus excited, tend both to cure the disease and to guard against its recurrence.
(3) To illustrate the effects of prolonged treatment by the continuous current, let us take the case of rheumatoid arthritis of the knee-joint. This joint lends itself better than any other to the concentrated action of intensive galvanism, and, in my experience, yields better results from electrical treatment than any other joint. Such a joint before treatment is swollen, thickened, painful, tender, fixed or limited in its range of movement, the skin is glossy and denuded of hair, and the patient is unable to walk. After a period of treatment, varying from a fortnight to six months, according to the severity and duration of the complaint, the pain has ceased, the thickening has decreased and the joint is far less swollen, it is more free, and in some cases has fully regained its mobility; the skin has regained its normal texture, there is perhaps even an overgrowth of hair on the part; and finally the patient is able to walk.
Such are the results, I submit, that we should expect from the increased blood supply resulting from the application of the galvanic current. If the resulting reduction in swelling and thickening were due to an electrolytic action, we should reasonably expect, at any rate, a temporary increase of pain and inflammation. On the contrary, we find that one of the first benefits obtained is a decrease of pain, and this may be explained by the relaxation of tension resulting from the increase of the temperature of the joint.
We thus see -that a considerable increase in temperature results in a limb treated by intensive galvanism. Such-an increase in temperature leads to an increased blood supply. The beneficial results produced are such as would be expected from increased nutrition and increased cellular activity consequent upon an increase in the blood supply of the affected part.
It may be urged that if the generation of heat within the tissues is so beneficial, it would be better to utilize the more powerful heat-producing action of the diathermy current. But it does not necessarily follow that because a method of raising the heat of a part to its normal, or even slightly above its normal temperature, is good, it is therefore advisable to raise its temperature to fever heat. Practical experience shows that the two currents, the continuous galvanic and the oscillating diathermic currents, have each their sphere of action. In old standing chronic conditions, in which the local circulation and nutrition need improvement, the best results are obtained from the galvanic current, but acutely painful conditions, especially those attended with spasm, yield most readily and quickly to the more intense heat of diathermy, which rapidly relaxes the spasm and hence relieves the pain.
But does the continuous current in its interpolar course between the electrodes pro4uo. no effects other than those of heat ? Has the bombardment of the oell onatitknts by millions of ions, with a force capable in the aggregate of produmag an appreciable degree of heat, no stimulating effect on the activity of the -eils themselves ? It seems reasonable to suppose that this "ionic massage" must have some such effect. It is a difficult matter to prove, and I would prefer to base the therapeutic claims of the galvanic current upon the surer and more evident basis of heat production. In this connexion Professor Soddy propounds an interesting questiofl in his book, "Matter and Energy: "Have the minute cells of the body the power of taking advantage of the difference in the temperature of the molecules bombarding them, and when one comes along at more than the average speed, absorbing it and its energy, building up a larger cell thereby, which in course of time undergoes metabolism and evolves again its store of energy ? " This is, as Professor Soddy states, a fascinating and legitimate line of inquiry, but it is an enigma a solution of which I will not attempt to offer. Hitherto we have been solely discussing the interpolar action of the continuous current, but there is little doubt that the polar action of the continuous current at the pads is of considerable importance, especially in increasing the blood supply and the nutrition of the skin in chronic cases. This polar action may contribute in no small degree to the continuous current being more beneficial in chronic cases than the diathermy current, for the latter has, of course, no polar action.
In the typical case of rheumatoid arthritis which I quoted above the trophic improvement in the condition of the skin is probably almost entirely due to this polar action of the current. It is important to realize that the polar action of tne galvanic current is of two kinds, the one a primary or direct action, the other a secondary or indirect action.
The primary or direct action is due to the direct destruction, dissociation, or splitting up of the tissues, in contact with the poles, by electrolysis. The secondary, or indirect effects result from the action of the products of this decomposition on the tissues. Thus with non-polarizable electrodes, such as platinum, an acid will be formed at the positive pole, and an alkali at the negative, as is seen in the litmus paper test for polarity. With polarizable electrodes, such as zinc, a salt, in this case the oxychloride of zinc, will be. formed in a nascent state at the positive pole. With a sufficient strength of current the chemical action of these products on the tissues in the neighbourhood of the poles is a very important one.
In treating cases by what we may term medical galvanism, these two actions are avoided as much as possible by the employment of currents of low density, otherwise serious burns of the skin would result. But there is always some irritation of the skin caused by the electrolysis at the poles of the substances which are employed to moisten the pads, and within certain limits the action of these products is beneficial in stimulating the blood vessels of the skin, both directly and reflexly, and so producing an increased blood supply of the surface with its attendant benefits.
From the foregoing reasoning, lased upon experience and experiments, we arrive at the conclusion that the continuous current, through the chemical changes which it excites at the pads, both directly and reflexly stimulates an increased blood supply of the skin, and by the increased heat-production in the tissues an increased blood supply results throughout the whole of the interpolar path, inducing nutritional and other therapeutic effects of. the greatest value and importance. Moreover, there is reason to suppose, though the proof is not forthcoming, that the bombardment of the tissue cells by millions of ions in the path of the current must occasion an increase in the functional activity of those cells.
THE SURGICAL APPLICATION AND ACTION OF THE CONTINUOUS
CURRENT.
The polar action of the continuous current is discussed above solely in relation to its medical application; in surgical treatment both the direct electrolytic effects of the current and the action of the nascent products of this electrolysis are of great importance.
By inserting a negative electrode, in the form of a fine platinum needle, into a hair follicle, the roots of superfluous hairs can be electrolysed, the follicle destroyed and the hair epilated. This process is in the main an electrolytic one, though it is true that a caustic alkali is also formed in the neighbourhood of the electrode, and doubtless assists in the destructive process.
A somewhat similar method is very useful in the treatment of septic sinuses. A zinc probe is passed into the sinus and attached to the positive pole of the battery. In this case. some electrolysis of the tissues occurs, but the more important action is that of the nascent oxychloride of zinc, the product of the electrolysis, which exercises both a destructive and an antiseptic action on the lining membrane of the sinus. Lupus nodules may be successfully treated in similar manner by the introduction of a zinc needle and the application of 3 or 4 ma. for a few minutes.
Another a-olication of this treatment supplies us with one of the most valuable methods in the whole range of electro-therapy. In cases of chronic endometritis with a septic discharge, a uterine probe of zinc is introduced into the uterus, connected with the positive pole of the battery, and a current of 20 to 30 ma. is passed for fifteen or twenty minutes. No anesthetic is needed. Any slight pain that may be caused can be allayed by a reduction in the strength of the current. In this case the nascent oxychloride of zinc pervades the whole surface of the mucous membrane, permeating to every crypt and follicle, thus destroying it more intimately and completely than can be done by the most thorough curetting. How much better are nature's arrangements than those suggested by some electro-therapists, for were the theory of deep "ionic medication" true, the whole body of the uterus would be destroyed by the action of the zinc ions.
I am convinced, both by my experience of this treatment and from my past experience of curetting-an operation which I often performed when engaged in general practice-that the electrical method should invariably be preferred, except in those cases where there is reason to expect the presence of placental remains.
The same method can be successfully adopted in the treatment of some cases of metrorrhagia; in such cases it is advisable to use a copper probe in place of a zinc probe, on account of the more styptic action of the oxychloride of copper.
The hyperplasia of the uterine mucous membrane is thus destroyed, and a, cure effected in uncomplicated cases. I have known similar treatment successful in a case of recurrent miscarriage, the patient had several times been curetted on account of this trouble without any benefit, and had taken every precaution to prevent the recurrence of the abortion, but without effect. She took no unusual precaution during the next pregnancy after the electrical treatment, and a healthy child was born at full term. The only explanation that I can offer for the success of the treatment, after the repeated failure of curetting, is that a diseased condition of the uterine mucous membrane had been more thoroughly removed.
Attempts have been made by writers on " ionic medication " to show by test-tube experiments that this polar action is the result of the electrical introduction of ions. A careful examination of these experiments will show that the alleged " ionic " action ceases at the interposition of any medium of a different character to that of the solution in contact with the active electrode, and the real facts revealed by these experiments show that the action is solely polar, namely, that it results from direct electrolytic action and from the action of the products resulting from the electrolytic action that occurs at the poles.
I would urge in conclusion that, if electro-therapy is to be placed upon a scientific basis, the " theory of ionic medication" should be relegated to the myths of the past; and that the misleading and misconceived term "ionization," as applied in this connexion, should be replaced by the simple term "galvanism; " or if one wishes to imply the employment of the continuous current to its full therapeutic extent, the term "intensive galvanism" might be suitably substituted.
DISCUSSION.
Dr. E. P. CUMBERBATCH said that it was somewhat difficult to refrain from destructive criticism of the views expressed in the paper they had just heard, for although the therapeutic results were undoubted and obtained by well known methods, the explanation of the way in which they were brought about was based on insufficient evidence. There was abundant experimental evidence to show that ions could be made to pass through the skin and for a short distance below. Dr. Finzi had shown that ferrocyanide ions could be mllade to penetrate the skin of a mlonkey and enter the cartilage of the knee-joint. Gautier had demonstrated that copper ions could be made to pass through the uterus of a rabbit and stain the outer surface a green colour. Many other experiments had been performed by others, proving that ions could be made to penetrate through and below the skin or mucous membrane. When inert ions, such as those of chlorine and sodium, were introduced by the galvanic current, instead of ions possessing germicidal properties, chronic septic ulcers could, in some cases, be made to heal. The mode of action of the current here was not certainly known. Organisms in suspension migrated to the anode where they were destroyed, but the ulcer could sometimes be made to heal when the current flowed in the opposite direction. The caustic chemical bodies formed at the anode and kathode did not diffuse deep enough nor quickly enough to destroy organisms below the surface. Most workers were of the opinion that ions could not be made to penetrate far below the surface. An ion could not penetrate far below the surface without meeting a lymphatic or blood-vessel, and when it penetrated the wall of the vessel, it was carried away by the circulating fluids. They needed a satisfactory explanation of the way in which the galvanic current passed through the skin and underlying tissues, could relieve the pain due, e.g., to an inflamed sciatic nerve. Dr. Turrell had suggested one explanation, that the result was due to heat. The table which he had exhibited showed that the temperature of the limb rose after the galvanic current had passed for some time. This was a possible explanation. But it seemed to him (Dr. Cumberbatch) that the heat was not generated by the current according to the principle enunciated by Joule's law, but was due rather to vaso-dilatation and to the inflow of a larger supply of blood. The rises of temperature shown in Dr. Turrell's experiments were only slight and in no case above normal. The currents which he used did not seem to have been strong enough to generate a measurable degree of heat, particularly in vascular parts. In his (Dr. Cumberbatch's) experience a diathermy current directed along the lower limb, its intensity being sufficient to produce a slight rise of temperature or a rise a few degrees above normal, was seldom effective in relieving the pain of sciatica, and he had long ago abandoned this method of applying diathermy for this disease. He was unable to offer any explanation that was other than an hypothesis of the way in which the galvanic current relieved the pain in regions which lay beyond the distance to which ions could penetrate. Irritants applied to the skin (blisters, cups, setons, &c.) were in sonme cases capable of relieving pain in deepseated parts; surface heating and surface cooling had the same power. These physical agents acted presumably in a reflex manner, through the nervous system, and it was possible that the galvanic current, in its passage through the skin produced effects reflexly in the parts below the surface beyond the range of direct action of the agents applied to the surface. The current was able to modify the excitability of nerves, and it might be that effects akin to electrotonus were produced in the sensory nerve terminations in and just below the stratified squamnous epithelium. Under the anode the depression of the function of the nerve endings was likely to produce the same effects as sedative agents such as heat. Under the kathode the reverse effects were produced, and they had the same kind of action as cutaneous irritants. Pure anelectrotonus and katelectrotonus could not be obtained in the nerve trunks of the human subject, but in the nerve terminations in and below the epithelium they could probably be produced in a relatively high degree of purity. As far as he was aware, no experimliental work had been done on electrotonus, in which the electrodes had been permeated with ions possessing therapeutic powers instead of chlorine and sodium ions. The results which could be obtained from such work might afford a clue to the mode of action of the galvanic current in regard to its power to relieve pain caused by disease of deep-lying parts. Dr. N. S. FINZI said that his criticism must be destructive in order to combat views which were so retrogresgive, and to which weight would attach on account of the eminence of the author who expressed them. A good many years ago he (Dr. Finzi) had performed a large number of experiments on animals to test the path of ions introduced through the skin. The animals used had been cats, rabbits and a monkey. The ions experimented with were ferricyanide, ferrocyanide, sulphide and hydroxyl, ferric, ferrous, zinc, copper, mercuric, calcium and hydrogen. He had found that the results with the various ions were very different. The ferricyanide and ferrocyanide, ferrous, ferric and cupric ions had been easily traceable by suitable staining fixatives. The two first had penetrated the skin readily and it had been found that although large quantities were taken up by the capillaries quite a large amount passed the capillaries and penetrated the muscles, especially when large currents or long exposures were used. These ions had been seen entering by the lymph spaces. With ferric ions quite a different result had been obtained as they were all deposited in the epidermal layers, not even reaching the corium unless there was an abrasion of the skin. Copper ions had given precisely the same result. Ferrous ions on the other hand had penetrated readily and had given a result similar to ferro-and ferricyanide with the exception that a larger amount was deposited in the epidermis, probably owing to some ferric ions being present as impurity. Calcium ions had been deposited in and beneath the coriumn, only a small quantity, however, going through the corium even when a large current was passed for a long time. The attempt to demonstrate zinc ions had failed. From the macroscopic appearances they probably behaved like calcium ions. He would describe another -experiment in detail. A monkey had been anaesthetized, and a pad soaked in potassium ferricyanide had been placed over the front of its knee, the area which the solution touched being limited by a window cut in a piece of oil-silk. The pad had been connected to the negative pole and a current of 10 ma. passed for thirty minutes. The knee had then been removed by rapidly cutting through the thigh and leg and inimediately placed in a solution of ferrous sulphate. A control experiment had been performed under the same conditions with the exception that no current was passed. In the knee in which the current was used it had been found that the skin, subcutaneous tissues and patellar tendon over which the window had been placed were stained an intense blue from the interaction of the ferricyanide ions and ferrous sulphate. Moreover this stained patch extended right into the joint, there being a localized stained patch on the cartilage of the femur extending right down to the bone. In the control the blue had not even penetrated the skin. This proved that it was possible to introduce ions of some substances directly into a joint, at any rate into a superficial joint like the knee. He agreed with Dr. Cumberbatch that the local heating was probably due to engorgement of vessels. Most of the actual heat produced by the current was removed *^ by the blood circulation and dispersed in the ordinary way through the lungs, skin, &C. If the effect of galvanization were due to heat alone the samiie result would be produced by very weak diathermy, but it was admitted that this was not so. He thought Dr. Turrell was quite right in drawing attention to the factor of the current, as distinct fronm the driving in of ions, in curing disease. But Dr. Turrell had gone too far in not admitting that the ion used made any difference. He (Dr. Finzi) thought also that the effect of the current would be found to be due, not to the heat produced, but to the forced migration of ions contained in the body from one part to another.
Dr. TURRELL (in reply) said that the experiments to prove the electrical introduction of the ferricyanide ions into the knee-joint of the mlonkey should be entirely disregarded; because, after the ferricyanide had been electrically introduced into the superficial layers of the skin, the knee-joint of the rabbit, so treated, was allowed to soak in the reagent for more than twenty-four hours before the presence of the ferricyanide in the joint was looked for; thus admitting a very simple explanation of the phenomenon, nalmlely, by the diffusion that we should expect to occur under such conditions. Electrotonus was a laboratory experiment conducted on isolated nerves through which a definite and known amount of current was passed; such an experiment had little or no bearing on galvanic treatment, in which the amount of current passing along the nerve-trunks must be exceedingly small. The skin temperature of the treated limb was taken 4 in. or 5 in. above the upper limiit of the lower pad, its elevation was not therefore due to vasomotor effects in the skin arising from the polar action of the current; certainly an increased blood-supply resulted in the whole limb, but this was due to the heat generated by the passage of the current. The norilal surface temperature of the skin, as recorded by the thermometer employed, was 910 F., the tables given thus showed that a temperature above the normal was excited by both the galvanic and the diathermic currents. If it was " retrogressive " to explode fallacies which had existed since 1747, when the fallacious theory of ionic m-ledieation was first introduced by Verratti, then it must certainly be admitted that the views expressed in the paper were retrogressive.
